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(54) INTERFERENCE CANCELER SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To improve transmission 
quality by performing interference removal corresponding 
to the receiving states of respective code multiplexed 
user channels concerning an interference canceter 
system especially in a cellular DB/CDMA mobile 
communication system or the like. 

SOLUTION: Concerning the interference canceler system 
having an inverse spread processing part 11 provided 
with an inverse spreader 11-1 and a channel estimator 
11-4 for inputting an error signal ej.-, on the preceding 
stage and an interference replica signal S^_^,^ and 
outputting an interference replica generate signal, 
discrimination part 12 for discriminating the output 
signal from the inverse spread processing part 11 and 
spread processing part 14 provided with respreader 14-3 
for outputting interference residual signals d^.i-dj.^ the 
next stage and interference replica signals Sj,i-Sj,,(, this 
system is provided with an attenuation coefficient 
generating part 16 for generating an attenuation 
coefficient corresponding to the reliability of the 
interference replica generate signal and a multiplier 17 
for multiplying the attenuation coefficient to the 
interference replica generate signal. 
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iiJ£S5:^ 11-1 ir^'-i'^^/wJi^^ 1 1 

y :*ft^Sj-,,k i:SrA;^U. T^W7°y ;»^figft-^S; 
W;^)-t-5i£ifetfe^aa5l 1 ^ii&t£t^^&aa5 1 l;*>b 
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Mo 

U-</U:^^^#< /^^tr^^oT. Su|2T^l-:7^y yt7^j5gft 

1 tiilSici^^T'^^^^-Y Vir^i^S, 50 
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^m^m 5 xfi 6 7 trfsftt^T^^^ >^ir ^ise. 

'f'm(D^mm^'i^^Mcm^xm^<^^mMW^m. 
^^(Dm^'mtiMT'W^Rxfm^mtiit\:im\:^xm^j:^mm 

[000 1] 

^t^-fe/U-^ — D S/CDMA (Direct Sequence Co 
de Division Multiple Access ; ff^g;^^^ h/^fctfe^?^^ 

[0 0 0 2] -fe/U^ — DS/CDMA#tbilftV;^^i^ 
[0 0 0 3] 

[0 0 0 4] ^^^W^^'^-^^^^y ^ 8 i^t>**^;^ 

m^-r>-^y^^^y h S 1 ( I CUi.i ~ I CUi.k , 
I CU2.1 I CU2.k , • • •) cO^^fi, ;^7^ — 

[0 0 0 5] mi :^v^-v^Tf^. §:ff ft -^RO t!*^^— if 

I CU,K t^A;^^n. h I C 

Ui.i — I cUl.Kfi^ ^#i/y^y ;^ff-^SM -^s 

8 2 fi^-if ^-r-tvu^/^;;coT?#^lim-^ d I.. ~ d I. 




3 

Smm-^RO ;&-b^b?l< r.i^:ij:'9. mi^y'-'i>(0 

[0 0 0 6] |g2;^^x— v^-eti. ^^^^-v^^-t^^— 
h I CU2.1 1 CU2.K t-. IS 1 v^co-g^^a^ 

8 2;i^fec^i^|im^ei i:. H 1 ;^7^- v^OT^^^^^^ 
-iry:=^-^:y h I CU,., — I CUi.k b C^^# >^ y 

h I CU2., I CU2.kf^. U >^ iJ ;trm-^ 

2,.~d2.. ^-g^^b. i^-g^J^gbfcT^^Hm^d^.i 
[0 0 0 7] — v^(Dmm;^y^ — v^-efi, ^Slft 

[0 0 0 8] m9aV^mm<D'^^^^>''^9^^^y h(D 
mmmx-^^. 9 Of^^^^-r :/ir^:n.^:y 9ifi 
9 1-1 i^m^Wc^. 9 1-2 fi^ng 

9 1-3 {±mW^. 91-4 ti^^^^/l^Ji^lElSg. 

9 2 fi-g^jsjcgp, 9 3 fiH^J^^. 9 4 fi:fetS:^S§i5. 9 4 
- 1 9 4-2 fl;dP^:^. 94-3 ^t£tfe 

[0 0 0 9] mij:Wc^mU 9 1 ^tJ^tetSc^^glS 9 4 (i, 

ffi^^tt^tt. IE!9ti3o|[fe^Jt::^ttfc1^!l^^Lrv^ 

-CV>5 (ia7j^(D0ijr*fi i = 1 —3) o ^ce*5. y^:^M}t^(D 
\t^^\t.\^^ ^ >iS (Rake Finger) 

[0010] m^w^mmn 9 1 t^fi. m:^T-i^(Dmm. 

Hft-^e,-, (Hi ;=^7^-v^co«'^(^Smft-^R0 ) 

>Et LTiS5teffi:^9 1 - 1 Kt^J;oTi^teM« 

[0 0 11] 3^^£tfi:mp^n;^^m-^i:B^l;^v^-^^co^^ 

t mm^ 9 1 - 2 j: 19 ^ i c^s 

^-\'-t>/^«^lHlSS9 1 -4^;iA;^^;rt. 5"^^vi-»^Ih] 
K91-4f±, 010 (B) t^T^-f^-^-Y n -/ h v-V/j^V^ 
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[0012] :L(0^-r:^^;\^mm^k: '^(D^MMkii 

iSfrteS^C^PLfcft^Ri tC^g:^9 l-3T-^ 

[0 0 13] #/<;^fe(Z)^»^9 1 -^t^h(omt}\t^ 
fl. -^^^35 9 2t- J: i9ft:'cM:^^ (^^^-^-v-t^^^ 

10 "M^. *ij^a5 9 3^r:^o^^T^a^^i:i^te5"r5r it^j:'9 
[0 0 14] m>3mmmu9 it^h\^ti^^^n.^m^ 

W^^ot£tfc^Sgi5 9 4 J: 19 ^^i/:7^y ;^m-^^t>*T 
[0 0 15] mfBE*J^35 9 3:^^P>(Z)f^4^J^x-^>^>^4^^ 
^^9 4-itrj:i9. mflB^-r-t^/^'it^fitSi 
20 :/y ;^m-^S,.,~S,.K i: LT^;^^-v^tc:j^y:i$ti. 

So 

[0 0 16] X. miBS^»:^9 4- it^hm^^n^^< 
;5^p,t7)^^i/:/y ;^ft-^SjM.i — Sj-,, MW- 

^9 A-2\^7^f)^tV. ;tJDg:^ 9 4 - 2 (i, r.t7)>^7^ — 
;bn^^9 4-200 W;;^ ft ^fi. :^tet5:|^9 4-3tr::foV> 

HulSEI8t::7j^Lfc'a^j^g|S8 2t^m:;^^tt6o 
[0017] mi 0 l^V^^mcom^^^'r-i^^m^lSLX^ 
a h v-V/J^/K^mP^El-e^S, EllOcD (A) \± 

L. 10 0 fl^^-:=^7^— v^S:m^. 10 1 fliS^Ktfi: 
AOfffigP. 10 2f^'g^^a5. 1 0 3tim-^^T-fo5o 

[0018] v^sm^ 1 o 0 (omwMmmn 

101 ten. mf;=^7"— v^cDT^^i/'T'y ;^^J5g^^:y V(D 
40 ;^>^><^)^l|{S-^e.-, i:^^i/:7^y ;*fm-§'S„-,.i ~ S 
<b A;^ ^ r c7)iS?t£ifc^Sgp i 0 l flmiai L 
fc:^^^^>'iry^^iy h £^i^^t£tfi:^Sa5 9 1 tmm(D 

[0019] *^;=^-r-i>gm^ 100 coi^tet5:^:sg|5 

1 0 Ifi. ^^^r^V-ir^^r^^^ 1 
<t l^«<75i^^t£tfi::^ 9 1-1. 9 1-2. 9 

1-3. f^^^>/l-*t^lH]Sg9 l-4^#;tTV^5o 
[0 0 2 0] ftj^;^^— i^Smtffl 0 OCD^mMl O 2 

50 ft::^Jt'g^fig (^-r^^-v^x^^^) ig*::^lt'^^^ 
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[0021] mi 0(O (B) fi^'^^ D y h v-^-^^VucT^jg^ 
0>^llT*fe^o ^--'-f y hv- 1 0 4(^tt#i>'>'4f/U 

10 5 (Dm^P^^^tl. n >y h 1 0 6 c7)glf^(^0#PBm 
H^^i^{ti^®75^bii^t$l^^o h^/>':^Vvi 0 

[0 0 2 2] n h v':/4^Vui 0 4 (DffiZ fiif^^^ 

9 1-4fl. Sftv^:/7K/UZ • n-^^'l' ^ ^"*>^^V^' 
^^g:t±i-r'5o ^^Vn-/ hv'>^7K/ucD;^C#$ (Sits) f± 

( I Z I = 1 i: bTt> J:v\ ) T*fe^(^T\ y<:^(D 

is^-r^^/v-ji^iuK 9 1 - 4 fi. y<:^(Di^m^^\i(Dm 

[0 O 2 3 1 H 1 1 fi^^^-^-v^ir^^r-atfSife^Og: 

mmwcowimmxh^a mmii^m^x^ r^y'r^ (an 

T) 1 1 0;5^t>§:{tLfcft^fi^^gi5 (R x) 120^:: 
A;^$:^t. Magp 1 2 0 fi^§:«m-^^iitM§5 (ln 
A) 1 2 1 J: '9iii|iiL. /-^^^ K^'^>^:7^/u>^ (BP 
F) 1 2 2t^J: i9Hff^S^^cOJ5fe5a^^[^5feL. ^ 
2 3t::^3V^T^a5%fig:^LO;5^^c^^g|3^^m-^<t^^ 
Lr-<-;^/<>' Kffi^J^t;i^^L. x2-~'^<:^y ^ (l 
PF) 1 2 4t;iJ:!9ig^J5Sc^>^I^^U. *©tc(±l/j-r 

[0 0 2 4 ] ^^£7)A/D^^lHlS§ (A/D) 1 3 O 

^^gi5i 2 o;5^pp(?:)S{t{t-^^l^>-77^y >^\^x^^^y 

[00 2 5] T^=3^-^ vir y 1 5 0 . ^[pI5§ 
1 4 0;i^P:)0^^<;^^fecoigSB#PBltt#^^S-:5v>T. Buis 

[0 0 2 6] m^^l 6 0(1. TP=^^>'i?^ 1 5 0;ii^ 

r'-^^y^T^/i^tLxm-^-t^o mi it^^t-m 

1 6 0 flUi 0 

10 3 tl^—Xh^o 
[0 0 2 7] 
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it S t ^ ct o r ^ o i|# ;0 5 ± ^ < ;^ ^ $ 6 o 

[0 0 2 8] «*c^^V^T^l/■7^y ;^{t-^^^L§l< r 

10 T) ^J:tl^^ i^»i^:fv:^m^(r>±^mmtm<^^^. 

[0 0 2 9] y^^mi-^. ir/U^ — D S/CDMAJ^S!jil 
[0 0 3 0] 

aSHf*. (1) i^feffc^l l-l^^^^^/l-«^InlSgl 

20 1 ~4 <t^^>/^ < l.oSmft^Xfimi^^- 

'^-r^^imUl 2 t. ^tetfc^l 4-3^^>/^< i: 

aofulS4^J^gi5 1 3 c?^W^W;^ft^^ milEig^fetfc^ 
S^i 1 /;)^f?c7)^-t^-/i-#l^ffi<i:Hu>^7"--i:^c^T^i^:^ 

1 6 RmMmm^M^f&U 1 e^^hmt] 

[0 0 3 1] X. (2) mmmMmm^f&^i±. ^^'r- 

40 [0 0 3 2] X. (3) mmm^^M^f^^m^. ^<:^<d 

[0 0 3 3] X. (4) mm^^mm^mm-i. 
--^^-r^-^^-mii^ft^cxm^^^mmmwc^mtii^s 

[0 0 3 4] X. (5) mmmmmm^^f^mt. smm 
50 ^'(Dm^'i--<Mcft^cxmt^^mmmm^m:^\^. 
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[0 0 3 5] X. (6) mmi^mmm±^^i^. ri^y- 

[0 0 3 6] X. (7) mw$Mmmi^^m%. 

[ 0 0 3 7 ] X. ( 8 ) mmm^^M^i&^i'±. smm 

[0 0 3 8] X. (9) MlS^^^^^^i^gPfi:. 
[0 0 3 9] 

(D^F^m^^^^^^^y h<Dmmmxh^o iitiis^ts 30 
m^m^. 11-1 (ii^fism^. 11-2 nmw^. 1 
1-3 itmw^. 11-4 f^^-Y^-/^it^ii]»g^ 1 2 (1 

^m^. 1 3 fi*ij^gis. 1 4 fitetsc^iigp. 1 4 - 1 . . 

^ff 14-2 {-XmW^. 14-3 tiStetfe^. 1 5 
ftb;}x. |l|l^i:3o4fc^J{;l^^tf^M*^UTV^5o 

[004 0] m^wc^m^ 1 1 > -g^^sp 1 2 . fjj^gis 1 
3 . ^mmmm^ 1 4 Rr^^mu 1 5 mriEEi 9 40 

[0 04 1] '^/u^:^'r—i^m=^^0^^:^'^^mSX 

i^. T^m^(omfm^mm(D:^^-i^\cK^xmwc\mm 

V]^'r:LtlzX^^ #^tc^*u:/y ;^«-^(D»S;65fpI 

[0 0 4 2] t^oT. T^^i^.^mm(Dmwc^^^'pt^\^^V]M 
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[0 0 4 3] ^^X\ Ummm^f^^i en. ^^^^ 
>^-^9<D:^r-—i;^{cft^\^xm^j:^m^^M^mtfl^. w 

^^aj ( j fi^7^-v^#-^^«-ro ) .tufcm^. 0 

<al<a2< - • •<aj< - ■ '< (xin< 1 t^j:^ 

[0 0 4 4] WM^M^^Ui et^hmti^fL^b::^^^— 

[0 0 4 5] EI 2 fi*:^3^0^ 2 
-^>--fe^n-^:y htDf^B^mx^b^o f^lE!f::*DV^T. IE! 1 

[0 0 4 6] 21 2 2 

^iHi. 2 Z\^^%^X^^. ^^"^1^-^[HIK2 1 fi. tu 

^©ssi 4 o i:i^1t<?:>t><7)r% ^fiSft^tt 

^ ;^ ® <7) H M 0# tf # ^ m ;^ 6 1> <7:> -e 5 o 
[0 0 4 7] —m.o:>-^^\-^^<^^^x\^. mm<Di^^fs: 
^<:^\±^%%WMtinxfj:<. W^^(ORM^^^^mx 

[0 0 4 8] ^z.X. mM%W.±J^U2.2.\t.. 

[0 0 4 9] i^^^m^j^^as 2 2i)^hmt}^f\^^y<:^(o 

(-y ^ Mft^(DK:Wcmm^ i 4 (DmW^ 1 4 - 

y ;^ ^^m-^co c7:)SM0#Fb1 t^;^; C 

^^I^^^St::S:f^-r^^^Wffl-f-^o 
[0 0 5 0] H! 3 lt:$:?F^m<Dm 3 (Dm^<DMm<D^^^ 

^>'^^:=^:=-^y h(Dmmmx^^. mm{^:}6\,^x^ mi 

^5/ hi:I^-<7)1S^{cfil^"C75??^^#b. 
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[0 0 5 1 ] 31 i^mmmmmu. s 2 \tmm^M^m 

[0 0 5 2] ll'±m^mml^x^^^^^— 
^^^^^/i^m^cft^cxmt^^m^w^^mtj^^o m 
[0 0 5 3] i^mmm^f^^B 2^>hm:h^n^mm^ 

W^gpi 3;6-bai;/:?$;rt^^^^i^:/y ;^^^m 

[0 0 5 4] Ig]4fi*^P.g£D|g4CD^SSc7)?p$^,£7)^g^=3e 

[00 5 5] 41 i^m-^i^^/i-jLi^iB^MtiMf^^ - m 
"^mti^ (SIR) (DM'^m^. 4 2amnw^^^^ 

(SIR) (^i'J^IlISg4 1 tl. iS?tetS:*!LSa5i 1 t;::J:^ 

mpm(^m-^^^-</^^'^^L'f^'^^§i^i 2(Dmtim^<D 30 

tcffl^^-r^o ®g^m^^g?fl5 4 2fim-^i^-</^tc/J;;i::T 

[0 0 5 6] um%w±^^A 2t^hmti^fi^m^\^ 

=^m^':f y ;^ ^mt^'<D i^-</i-^m-^ ix-<7U't:iiS DT M 
[0 0 5 7] SulEft-^i--</i-Xfift-^m;^>ct^^ • 

mti\t (SIR) c7:>ay^iH]^4 if^. i^tetsc^sa^ 1 1 

' m=Um.:h\t (S i r) Srffl'J^L. IMt-^ 

mtin=f'm ' m'^'mtj^ (sir) ^?^^#»^^a5 4 

mti\^ (S I R) t-iCDT^^C^^^g#«a^t±i;^'r^ 

[0 0 5 8] ft ^m;^>c^i^^ • 50 
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(SIR) :^i^/h$V^f5m^^^.^a>Sr/h^<^^i-6o 

• $t^S;^it (SIR) t::;CDT^^^$i^:§r 
i:t-J;>9. ^t^S^7)^av^^?#lx:/y ;^m^(7:>. ^^(^^ 

[0 0 5 9] [15 (i^^p^os 5 <omm(Drm(o^m^ 
-r>^=7=^:='y ho:>mmmx^^o mm\ci^^^x^ 51 
- 1 , 5 1-2 5 2 fi-g^^rggis. 5 3 

W^SP. 54-1, 54-2 f:it£tSc^Sa5. 5 5-1, 
5 5-2 (i-^^as. 56-1, 56-2 \±m^U^;l^JL 

\±m^mtiWi'^» ' m^-mti^ (s i r) (Dwi-^m^. 

57-1, 57-2 \%mM^M^^^. 5 8-1, 58 

-2\^m%^x-h^o 

[0 0 60] mwM^mn 51-1, 5 1 - 2RxfWM 

MSglS5 4-l, b A~2\^mi\^^\^t:--^^m<D^X 

'ry''7i^^2(DTi^T'ry'^>''rm^m^Wi^m^b 1 
- 1 , 5 1 ~ 2\z.x.^m.mtk(om^'U^j\^jLmn^m.ti 

^^i^ • (sir) osij^mss 5 6-1, 5 

y.mt^mf}n=^^ ■ (sir) commu^ 

5 7 - 1 , 5 7- 2tcA;^-r^o 

[0 0 6 1] ®^#.m^^£^f(5 57-1, 5 7 - 2 m 

-^u-</i-X(^m-^®;^M^?# - *S^m;^tb (SIR) 

;^;:cTS=^^^^g^«ma 1, a2^mt)'t^o m^. m 
^'U^/uxnm-^m:^M=fm ' ^^mt)i^ (s i r) 

[O 0 6 2] J^g#^^^a55 7- 1, 5 7-2;&-^tti 

>^^^* - (SIR) ^^cjt.ctimMmma 

1, a 2Sr. T>'r-^:/y v^fec?:)^ff^5 8- 1, 5 
s~2{cx^. 4^J^lfl5 5 3^^^tH:;^$;^^^^i/:/y ^ 

m'^m:^it (SIR) fc{r;^:;DTi^g^ii:^;i<Jrt::J: 

[0 0 6 3] !i! 6 it^mmcom e (ommcommcD^^^ 
-Y:^-^'7^:=-^y hcommmxh^. w\m\c^^^x^ mi 

[0 0 6 4] 61 (im-^i/-</uxfift-^m;^>E^T# ■ m 
^m:^it (s I R) oay^[E]^. 6 2{^mn^^^^^ 

ii^-m^mtiit (s I R) (DBl'^mme ifi. {y 



• # • # 
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/i^xmn^-mtj^ct^m • m^m.t}i:t (sir) 

(S I R) Km\:.XmfS:^WMm^1^^mt^\^. ft-^l-'-< 
/i-Xfim^^>^^^#-?i#m/?it (SIR) ;65ig:v^^^ 

[0 0 6 5] wm^M^m.^^ 2t^^mf)^fh^y<y^ 
mtiit (SIR) {cf:c:^cf:immi^Mcc i mw^e s lo 

(SIR) tri^;;DTjgg^-^^r j:t9. mffiffit^ffi 
[0 0 6 6] EI 7 fl*:^0^(Z)^ 7 (7:>^j^(D?f$flg(7?T^=ar 

[0 0 6 7] 7 1 fim 1 (ommmm^f^u. 7 2 1 
mtiit (SIR) (DM^m^. 7 4i'±m2<Dmm^M^ 
[0 0 6 8] m? {C7jk~r:^mm<Dm 7 <DmM(Dmm<DT 

6 (0^m<Dmmco^W^-r:^'^ ^ -/ 30 

[0 0 6 9] mi (omm^M±^u 1 1 ii^^\^y^^—v^ 

[0 0 7 0] X. y<y^ {y^i^m n<Dmu.Wi^mux 

m.t)it (s I R) m-^t--</^xfim^m;^»^# • 40 
(SIR) (Dum^m^r sizx^mmi.. m 

m'^ntiit (SIR) kcm^i^fz^mn^Moc it^^ m2(D 

Wlm^M^^^i A^K^mti-^th^ ^<y^ {y^>i^) m 
(Dm^u-<juxmn^mt}n^i[^ ' m'&mtjit (si 

R) \cft^CtmMW»^. mnmr 5{z^^^ y<y. (y 

^ >m MJt^<Dtjj:Wcm^m^ 1 4 (Dm^m 1 4 - 1 ^o-b w 
im-u^/uj^^i^m^-m^M^ii^^ . m^'m:htt (sir) 
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[0 0 7 1] y^'T—i^mRl^it^-i^^/i^X 

mn^^mtiM^m ' m'^mtiit (sir) t-zscrms 

[0 0 7 2] ^P.t^. tuiiiLf::*^0^(;O^l'-m6(D^ 

M<Dmm(0'^m^^>''^y^=^yh\z:^n^. mmmio 

[0 0 7 3] ^^B^fi. -e/U'^^-1f^-f^./U^^^IJ&^ 

So 

[0 0 7 4] ^h\Z^ '^m^^^^i^)\-^^(Dm^%(OiK^^ 
[0 0 7 5] 

S:ftm-^i^-</i->st/^;^, S I R>t^;^;:^(DV^ 
mmi(om^f\^^< LT) ^^I^^^fT5:ii:tcJ:"9. 

[lllffi(^^*^.etJi0J] 

[Ell] :^mM(Dmi<omm<omm<D=F'm^^>'^y^ 
[BI2] ^mm<Dm2(Dmm<Dj^m(DT'm^'Y:^'^y^ 

[EI3] *^P^O||3(^^MC9JI^fli(^)T^^-V>'ir^:x 

[EI 4] :^mm<Dm4(Dmm(omm(D^m^^:^'^y^ 
[EI 5] :^mm(om^<D'Mm(omm(o'^^^^>'^y^ 

[E!6] *^0^(^|g6(7:>^ffi(7)?i?^(7>^^:3e^^-ir^^ 

[El 7] ^mm<Dm7 (Dm^<Dmm<D'f'i^^^>'±y^ 

[EI 8] $^*1^J(7:>'^/i-5^;=^7^-v>®T^^-\'>'ir^O|J^ 
PJEI-efcSo 

[E19] t^*^i|(^^#^-\'>'ir^^n^y hc^|$^P^EIX:'fo 



# 
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[Hi 0 ] ^Dt^M<Dmm:^'r-i^^mmRl^^<^ n h 
[mil ^^^^^^ir^^^if: 

1 1 miAm^m^ 
11-1 m^m^ 

11-2 MW^ 

11-3 mw^ 
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